Photosafety assessments on pirfenidone: photochemical, photobiological, and pharmacokinetic characterization.
Pirfenidone (PFD), an idiopathic pulmonary fibrosis drug, has phototoxic risk in clinical use, although its detailed mechanisms for the phototoxicity have never been fully elucidated. In the present study, the photochemical properties and in vitro phototoxicity of PFD were evaluated with a focus on ultraviolet absorption, reactive oxygen species (ROS) generation, photodynamic lipid peroxidation, and DNA photocleavage. To clarify the in vivo phototoxic behavior of PFD, photoirritation and pharmacokinetic characteristics were also assessed in rats after its oral administration. There was marked generation of singlet oxygen and superoxide from PFD upon exposure to simulated sunlight, suggesting its high photoreactivity and phototoxic potential. Photobiochemical studies demonstrated the potent in vitro photoirritation of PFD, but not its photogenotoxic risk. Pharmacokinetic profiling and in vivo phototoxicity testing on PFD at a dose of 160mg/kg suggested that highly concentrated PFD in the skin might cause phototoxic skin reactions in rats, whereas PFD at 30mg/kg was far less phototoxic, possibly due to the limited skin deposition. From these findings, a high dose of orally administered PFD might cause phototoxic skin responses, possibly via a ROS-mediated photoirritant pathway.